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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 17 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventors, at the time the application was filed, had 
possession of the claimed invention. Applicants claim 'a first phase slicer' and 'a 
second phase slicer' (see lines 2 and 6 of the claim) without providing reasonable 
description in the submitted specification of what is meant by a phase slicer. Examiner 
will, hereinafter, interpret the two slicers as being phase detectors. 

4. Claim 17 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

It is unclear whether applicants are claiming 'a first phase slicer' (See Line 2 of 
the claim) or 'first data slicer' (See Line 4 of the claim). Examiner will, hereinafter, 
interpret applicant's intention is to claim a first phase slicer. 
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It is also unclear whether applicants are claiming 'a second phase slicer' (See 
Line 6 of the claim) or 'second data slicer' (See Lines 7 and 9 of the claim). Examiner 
will, hereinafter, interpret applicant's intention is to claim a second phase slicer. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Tang et 
al.(US Pub 2002/0075012). 

1) Regarding claim 1: 

Tang et al. discloses an equalization circuit to receive a plurality of input 
symbols and to generate an output signal wherein the output signal is representative of 
a transmitted symbol (100 in Fig. 1), the equalization circuit comprising: 

a first data slicer having a plurality of inputs and an output, wherein a first input is 
adapted to receive the plurality of input symbols and a second input is adapted to 
receive a first slicer level, and wherein the first data slicer outputs a first or second value 
based on the amplitude of the input symbol relative to the first slicer level (120 in Fig. 1, 
Paragraph 17 Lines 1-4, Table 1 Page 2, Paragraphs 19 and 20); 

a second data slicer having a plurality of inputs and an output, wherein a first 
input of the second data slicer is adapted to receive the plurality of input symbols and a 
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second input of the second data slicer is adapted to receive a second slicer level, and 
wherein the second data slicer outputs the first or second value based on the amplitude 
of the input symbol relative to the second slicer level (130 in Fig. 1, Paragraph 17 Lines 
1-4, Table 1 Page 2, Paragraphs 19 and 20); and 

logic circuitry, coupled to the first and second data slicers, to output a signal 
having either a first or second logic level wherein the first logic level is associated with 
the first value and the second logic level is associated with the second logic level (140 
in Fig. 1), and wherein: 

if the data slicers output the same value, the logic circuitry outputs the 
logic level that is associated with the value output by the data slicers (Table 1 Page 2); 
and 

if the data slicers output different values, the logic circuitry outputs the 
complement of the logic level of the immediately preceding input symbol (Table 1 Page 

2). 

2) Regarding claim 2: 

Tang et al. discloses the equalization circuit of claim 1 wherein the first and 
second data slicers each include at least one voltage comparator (Pages 3-4 claim 1 
Lines 8-13). 

3) Regarding claim 3: 

Tang et al. discloses the equalization circuit of claim 2 wherein the first and 
second data slicers each include a plurality of serially coupled sense amplifiers 
(Paragraph 17 Lines 4-6). 
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4) Regarding claim 4: 

Tang et al. discloses the equalization circuit of claim 1 further including 
adaptive circuitry, coupled to the first data slicer, to determine the first slicer level during 
operation of the equalization circuit and to provide the first slicer level to the first data 
slicer (Paragraph 16 Lines 4-7 and Paragraph 20 Lines 1-3). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tang et al. (US Pub 2002/0075012) in view of Davis et al. (US 6,505,222). 

1) Regarding claim 5: 

Tang et al. discloses a receiver, coupled to a communications channel, to 
receive a plurality of input symbols transmitted by a transmitter, and to generate an 
output signal that is representative of each transmitted symbol (Paragraph 5 Lines 1-4 
and Paragraph 16 Lines 3-4), the receiver comprising: 

equalization circuitry, coupled to the communications channel to receive the 
plurality of input symbols (100 in Fig. 1), the equalization circuitry including: 

a first data slicer having a plurality of inputs and an output, wherein a first 
input is adapted to receive the plurality of input symbols and a second input is adapted 
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to receive a first slicer level, and wherein the first data slicer outputs a first or second 
value based on the amplitude of the input symbol relative to the first slicer level (120 in 
Fig. 1, Paragraph 17 Lines 1-4, Table 1 Page 2, Paragraphs 19 and 20); 

a second data slicer having a plurality of inputs and an output, wherein a 
first input of the second data slicer is adapted to receive the plurality of input symbols 
and a second input of the second data slicer is adapted to receive a second slicer level, 
and wherein the second data slicer outputs the first or second value based on the 
amplitude of the input symbol relative to the second slicer level (130 in Fig. 1, 
Paragraph 17 Lines 1-4, Table 1 Page 2, Paragraphs 19 and 20); 

logic circuitry, coupled to the first and second data slicers, to output a signal 
having either a first or second logic level wherein the first logic level is associated with 
the first value and the second logic level is associated with the second logic level (140 
in Fig. 1), and wherein: 

if the data slicers output the same value, the logic circuitry outputs the 
logic level that is associated with the value output by the data slicers (Table 1 Page 2); 
and 

if the data slicers output different values, the logic circuitry outputs the 
complement of the logic level of the immediately preceding input symbol (Table 1 Page 

2). 

Tang et al. does not disclose, a memory, coupled to the second input of each 
data slicers, wherein the memory stores information which is representative of the first 
and second slicer levels. However, Davis et al: discloses, a memory, coupled to the 
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second input of each data slicers, wherein the memory stores information which is 
representative of the first and second slicer levels (Column 1 1 Lines 23-29). 

It is desirable to store information representative of a first and second slicer 
levels of two slicers. Storing information representative of slicer levels prevents the 
information from having to be regenerated each time the levels are needed for 
comparison with first slicers' inputs. This results in an equalization circuit that is faster 
and more efficient. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to include a memory for storing information 
representative of the first and second slicer levels, as Davis et al. discloses, in the 
receiver of Tang et al., in order to result in an equalization circuit that is faster and more 
efficient. 

2) Regarding claim 6: 

Tang et al. discloses receiver of claim 5 further including adaptive circuitry, 
coupled to the second input of each data slicers, wherein the adaptive circuitry adjusts 
the first and second slicer levels in accordance with the performance of the receiver 
(Paragraph 16 Lines 4-7 and Paragraph 20 Lines 1-3). 

9. Claims 7-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tang et al. (US Pub 2002/0075012) and Davis et al. (US 6,505,222), and further in view 
of Little (US Pub 2003/0081697). 
1) Regarding claim 7: 

Tang et al. and Davis et al. do not disclose, further including adaptive 
circuitry, coupled to the second input of the first data slicer, wherein the adaptive 
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circuitry changes the first data slicer level based on an upper edge and a lower edge of 
a receive eye of the first data slicer. However, Little discloses, further including 
adaptive circuitry, coupled to the second input of the first data slicer, wherein the 
adaptive circuitry changes the first data slicer level based on an upper edge and a lower 
edge of a receive eye of the first data slicer (Paragraph 40 Lines 1-8 and Paragraph 44 
Lines 1-11). 

It is desirable that a slicer level of a data slicer in a receiver is adaptively 
changed based on an upper edge and a lower edge of a receive eye of the data slicer. 
Including adaptive circuitry for changing slicer level will result in a data slicer with a 
slicer level that is optimized for symbol detection. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
adaptive circuitry that changes the first data slicer level based on an upper edge and a 
lower edge of a receive eye of the first data slicer, as Little discloses, in the equalization 
circuitry of Tang et al. and Davis et al., in order to have a data slicer that is optimized for 
symbol detection. 

2) Regarding claim 8: 

Little further discloses, further including margining circuitry, coupled to the 
adaptive circuitry, wherein the margining circuitry determines the upper inner edge and 
the lower inner edge of the receive eye of the first data slicer (Paragraph 44 Lines 1-11, 
wherein, the threshold generation system is understood to be the margining circuitry, 
and the inner edges are interpreted as the upper and lower inner edges of the receive 
eye). 
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' 3) Regarding claim 9: 

Little further discloses, wherein the margining circuitry includes a margining 
sheer having a plurality of inputs and an output, wherein a first input of the margining 
sheer is adapted to receive the plurality of input symbols and a second input is adapted 
to receive a margining sheer level, and wherein the margining sheer outputs a first or 
second value based on the amplitude of the input symbol relative to the margining sheer 
level (Paragraph 44 Lines 1-11, wherein, the threshold generation system is understood 
to be the margining circuitry, and the mid point between inner edges is interpreted to be 
the margining sheer level). 

4) Regarding claim 10: 

Little further discloses, wherein the margining circuitry includes reference 
level adjustment circuitry to generate the margining sheer level (Paragraph 44 Lines 1- 
1 1 , wherein, the threshold generation system is understood to be the reference level 
adjustment circuitry). 

5) Regarding claim 11: 

Little further discloses, wherein the reference level adjustment circuitry 
generates margining sheer levels that vary according to the margining algorithm (Block 
640 in Figs. 6, 7 and Paragraph 44 Lines 1-11, wherein, it is clearly understood that the 
margining algorithm is executed by the adaptive sheer threshold generation system). 

6) Regarding claim 12: 

Tang et al. and Davis et al. do not disclose, further including adaptive circuitry, 
coupled to the second input of the second sheer, wherein the adaptive circuitry changes 
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the second slicer level based on an upper edge and a lower edge of a receive eye of 
the second slicer. However, Little discloses, further including adaptive circuitry, coupled 
to the second input of the second slicer, wherein the adaptive circuitry changes the 
second slicer level based on an upper edge and a lower edge of a receive eye of the 
second slicer (Paragraph 40 Lines 1-8 and Paragraph 44 Lines 1-11). Therefore, as 
discussed in claim 7 above, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include adaptive circuitry that changes the second 
slicer level based on an upper edge and a lower edge of a receive eye of the second 
slicer, as Little discloses, in the equalization circuitry of Tang et al. and Davis et al., in 
order to have a data slicer that is optimized for symbol detection. 

7) Regarding claim 13: 

Little further discloses, further including margining circuitry, coupled to the 
adaptive circuitry, wherein the margining circuitry determines the location of the upper 
inner edge and the lower inner edge of the receive eyes of the first and second slicer. 
(Paragraph 44 Lines 1-11, wherein, the threshold generation system is understood to be 
the margining circuitry, the inner edges are interpreted as the upper and lower inner 
edges of the receive eye, and that it is easily concluded that location determination of 
first slicer edges by the margining circuitry is easily extrapolated to simultaneous 
location determination of second slicer edges). 

8) Regarding claim 14: 

Little further discloses, wherein the margining circuitry includes a margining slicer 
having a plurality of inputs and an output, wherein a first input of the margining slicer is 
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adapted to receive the plurality of input symbols and a second input is adapted to 
receive a margining slicer level, and wherein the margining slicer outputs a first or 
second value based on the amplitude of the input symbol relative to the margining slicer 
level (Paragraph 44 Lines 1-11, wherein, the threshold generation system is understood 
to be the margining circuitry, and the mid point between inner edges is interpreted to be 
the margining slicer level). 

9) Regarding claim 15: 

Little further discloses, wherein the margining circuitry includes reference 
level adjustment circuitry to generate the margining slicer level (Paragraph 44 Lines 1- 
1 1 , wherein, the threshold generation system is understood to be the reference level 
adjustment circuitry). 

10) Regarding claim 16: 

Little further discloses, wherein the reference level adjustment circuitry 
generates margining slicer levels that vary according to the margining algorithm (Block 
640 in Figs. 6, 7 and Paragraph 44 Lines 1-11, wherein, it is clearly understood that the 
margining algorithm is executed by the adaptive slicer threshold generation system). 
10. Claims 17-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tang et al. (US Pub 2002/0075012), Davis et al. (US 6,505,222), Little (US Pub 
2003/0081697), and further in view of Ma et al. (US Pub 2002/0094024). 
1) Regarding claim 17: (claim as interpreted by examiner) 

Tang et al., Davis et al., and Little disclose the receiver of claim 15, but do not 

disclose: 
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a first phase slicer having a plurality of inputs and an output, wherein a first input 
is adapted to receive the plurality of input symbols and a second input is adapted to 
receive a first slicer level, and wherein the first phase slicer outputs a first or second 
value based on the amplitude of the input symbol relative to the first slicer level 

a second phase slicer having a plurality of inputs and an output, wherein a first 
input of the second data slicer is adapted to receive the plurality of input symbols and a 
second input of the second data slicer is adapted to receive a second slicer level, and 
wherein the second data slicer outputs the first or second value based on the amplitude 
of the input symbol relative to the second slicer level; 

margining circuitry to measure the value of an error signal of a phase sampling 

point. 

However, Ma et al. discloses: 

a first phase slicer having a plurality of inputs and an output, wherein a first input 
is adapted to receive the plurality of input symbols and a second input is adapted to 
receive a first slicer level, and wherein the first phase slicer outputs a first or second 
value based on the amplitude of the input symbol relative to the first slicer level 
(Paragraph 7 Lines 1-5, wherein, one among the four paths of Fig. 1 through which 
signals a, b, c, and d pass is interpreted as the first phase slicer, i.e., the first phase 
detector).; 

a second phase slicer having a plurality of inputs and an output, wherein a first 
input of the second data slicer is adapted to receive the plurality of input symbols and a 
siecond input of the second data slicer is adapted to receive a second slicer level, and 
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wherein the second data slicer outputs the first or second value based on the amplitude 
of the input symbol relative to the second slicer level (Paragraph 7 Lines 1-5, wherein, a 
second among the four paths of Fig. 1 through which signals a, b, c, and d pass is 
interpreted as the second phase slicer, i.e., the second phase detector); 

margining circuitry to measure the value of an error signal of a phase sampling 
point (Paragraph 7 Lines 1-5, Lines 22-25 and 37 in Fig. 2, wherein, the phase 
difference detector is interpreted as the margining circuitry). 

It is desirable to change a phase slicer (detector) level based on the value of the 
phase error signal. Phase slicer (detector) level adjustment based on phase error 
results in optimized signal phase detection. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to include in the 
receiver of Tang et al., Davis et al., and Little a first and a second phase slicers 
(detectors) and to include a margining circuitry and an adaptive circuitry for, 
respectively, detecting phase error and adjusting slicer (detector) levels, as Ma et al. 
discloses, in order to result in the receiver having optimized signal phase detection. 

Ma et al. does not disclose, adaptive circuitry, coupled to margining circuitry and 
the second input of the first slicer, wherein the adaptive circuitry changes the first slicer 
level based on the value of the error signal. However, as discussed in claim 6 above, 
Tang et al. discloses, adaptive circuitry, coupled to margining circuitry and the second 
input of the first slicer, wherein the adaptive circuitry changes the first slicer level based 
on the value of the error signal (Paragraph 16 Lines 4-7 and Paragraph 20 Lines 1-3, 
wherein, the offset generator is interpreted as the adaptive circuitry). 
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2) Regarding claim 18: 

Little further discloses, wherein the margining circuitry includes a margining 
slicer having a plurality of inputs and an output, wherein a first input of the margining 
sheer is adapted to receive the plurality of input symbols and a second input is adapted 
to receive a margining slicer level, and wherein the margining slicer outputs a first or 
second value based on the amplitude of the input symbol relative to the margining slicer 
level (Paragraph 44 Lines 1-11, wherein, the threshold generation system is interpreted 
to be the margining circuitry, and the mid point between inner edges is interpreted to be 
the margining slicer level). 

3) Regarding claim 19: 

Tang et al. discloses a receiver, coupled to a communications channel, to 
receive a plurality of input symbols transmitted by a transmitter, and to generate an 
output signal that is representative of each transmitted symbol (Paragraph 5 Lines 1-4 
and Paragraph 16 Lines 3-4), the receiver comprising: 

equalization circuitry, coupled to the communications channel to receive the 
plurality of input symbols (100 in Fig. 1), the equalization circuitry including: 

a first data slicer having a plurality of inputs and an output, wherein a first 
input is adapted to receive the plurality of input symbols and a second input is adapted 
to receive a first slicer level, and wherein the first data slicer outputs a first or second 
value based on the amplitude of the input symbol relative to the first slicer level (120 in 
Fig. 1 , Paragraph 17 Lines 1-4, Table 1 Page 2, Paragraphs 19 and 20); 
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a second data slicer having a plurality of inputs and an output, wherein a 
first input of the second data slicer is adapted to receive the plurality of input symbols 
and a second input of the second data slicer is adapted to receive a second slicer level, 
and wherein the second data slicer outputs the first or second value based on the 
amplitude of the input symbol relative to the second slicer level (130 in Fig. 1 , 
Paragraph 17 Lines 1-4, Table 1 Page 2, Paragraphs 19 and 20); 

logic circuitry, coupled to the first and second data slicers, to output a signal 
having either a first or second logic level wherein the first logic level is associated with 
the first value and the second logic level is associated with the second logic level (140 
in Fig. 1), and wherein: 

if the data slicers output the same value, the logic circuitry outputs the 
logic level that is associated with the value output by the data slicers (Table 1 Page 2); 
and 

if the data slicers output different values, the logic circuitry outputs the 
complement of the logic level of the immediately preceding input symbol (Table 1 Page 

2). 

Tang et al. does not disclose margining circuitry, including at least one margining 
slicer, to determine at least one performance parameter of the receiver. However, as 
discussed in claim 17 above, Ma et al. discloses margining circuitry, including at least 
one margining slicer, to determine at least one performance parameter of the receiver 
(Paragraph 7 Lines 1-5, Lines 22-25 and 37 in Fig. 2, wherein, the phase difference 
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detector is interpreted as the margining circuitry and the error signal is interpreted as 
the one performance parameter). 

As discussed in claim 6 above, Tang et aL further discloses adaptive circuitry, 
coupled to the margining circuitry and the second input of the first data slicer, wherein 
the adaptive circuitry adjusts the first slicer level based on the at least one performance 
parameter (Paragraph 16 Lines 4-7 and Paragraph 20 Lines 1-3, wherein, the offset 
generator is interpreted as the adaptive circuitry and the offset value is interpreted as 
the one performance parameter). 

4) Regarding claim 20: 

Little, as discussed in claim 7 above, discloses, wherein the at least one 
performance parameter of the receiver includes an upper inner edge and a lower inner 
edge of a receive eye of the first data slicer (Paragraph 40 Lines 1-8 and Paragraph 44 
Lines 1-11, wherein, the threshold generation system is understood to be the margining 
circuitry, and the inner edges are interpreted as the upper and lower inner edges of the 
receive eye). 

5) Regarding claim 21: 

Little, as discussed in claim 12 above, discloses wherein the at least one 
performance parameter of the receiver includes an upper edge and a lower edge of a 
receive eye of the second data slicer (Paragraph 40 Lines 1-8 and Paragraph 44 Lines 
1-11). 

6) Regarding claim 22: 
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Ma et al., as discussed in claim 17 above, discloses wherein the at least one 
performance parameter of the receiver includes error signal of a phase sampling point 
(Paragraph 7 Lines 1-5, Lines 22-25 and 37 in Fig. 2, wherein, phase difference 
produced by the phase difference detector is interpreted as the error signal). 

7) Regarding claim 23: 

Little discloses wherein the margining slicer includes a plurality of inputs and 
an output, wherein a first input of the margining slicer is adapted to receive the plurality 
of input symbols and a second input is adapted to receive a margining slicer level, and 
wherein the margining slicer outputs a first or second value based on the amplitude of 
the input symbol relative to the margining slicer level (Paragraph 44 Lines 1-11, 
wherein, the threshold generation system is interpreted to be the margining circuitry, 
and the mid point between inner edges is interpreted to be the margining slicer level). 

8) Regarding claim 24: 

Little discloses wherein the margining circuitry includes reference level 
adjustment circuitry to generate the margining slicer level (Paragraph 44 Lines 1-11, 
wherein, the threshold generation system is understood to be the reference level 
adjustment circuitry). 

9) Regarding claim 25: 

Little discloses wherein the reference level adjustment circuitry generates 
margining slicer levels that vary according to the margining algorithm (Block 640 in Figs. 
6, 7 and Paragraph 44 Lines 1-11, wherein, it is clearly understood that the margining 
algorithm is executed by the adaptive slicer threshold generation system). 
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10) Regarding claim 26: 

Tang et al. discloses the receiver of claim 19 wherein the first, second and 
margining data slicers each include a plurality of serially coupled sense amplifiers 
(Paragraph 1 7 Lines 4-6). 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Redman-White et al. (US Pub 2002/0021646) discloses an 
apparatus and a method for estimating input signal values at sampling instants in which 
a Viterbi decoder is utilized. Dagdeviren et al. (US Pub 2004/0120426) disclose a data 
recovery circuit comprising five distinct data slicers with locations at either the center or 
edge of the "eye" in the eye diagram of incoming data. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohsin (Ben) Benghuzzi whose telephone number is 
(571 ) 270-1075. The examiner can normally be reached Monday through Friday, 
8:30am- 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on (571 ) 272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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13. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Mohsin (Ben) Benghuzzi November 4, 2006 




